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(54) FRESNEL LENS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To minimize the generation of a 
stray light of Fresnel lenses. 

SOLUTION: The angles of inclination to the optical axes of a 
Frensel noneffective face 7b and the Fresnel noneffective face 
8b of the second Fresnel lens are determined at the top and 
bottom of main rays 1aC, 1cC incident on the intersected points 
15 and 15a of the Fresnel effective face 7a and Fresnel 
noneffective face 7b of the first Fresnel lens 1 of the two- 
element combined Fresnel lenses used for making the 
divergent luminous flux passing a condenser lens from a light 
source lamp of a video macroprojection device, such as an 
OHP, incident on the lenses and convergence of the light on 
the incident pupil of the projection lens of the OHP by taking the 
upper limit rays laU and 1cU and lower limit rays 1aL and IcL 
when the light source is considered as a sphere into consideration. The Fresnel noneffective faces of 
both Fresnel lenses are determined in the manner described above and further, the Fresnel lenses 
are molded of a UV resin in such a manner that the apexes 16 and 18 of the two Fresnel lenses 
come into contact at all of the apexes corresponding from the centers to the outer peripheries. 
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(57) CS$<J] (fflE*) 

[ mm 1 0 H P #COB!)!mfe^tii^^lS(^*ji 5 y 
ri}>h 3 yT>-9-^yXSrii3iL/^^j%iX5tmS: Alt $ 

lVlyyXl(r)7V ■^)V^^m 7 a i: 7 u ^^i\MWm 7 b 
<^3;tAl5. 1 5atcASt-r"&±5ieilSll aC. IcCco 

U , TPMH 1 a L . 1 c L i^^lX 7 
7bi:IS2c07U^-;H^yX<7)7U ^Vl^*E^tS 8 b 

^.f^T A^'SSt I) J: ^ tC7 U^^/l-P y XSr^^t-i^ffliil 
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m.±^mmmm?m^ik<DyvA^ivvyxt ix. 
[W*Ji2] y\^^ivmmty\^^^ivmmx'm^ 

bth if ^Ji 1 leKo 2fX'^h-^<7)yu^^)]^uyX. 

I msm 3] yv ^-^ivMmm tyv ^^m^mx"^^ 
'^fii.imt^'m.mmi-y u ^^iw yxammiizmm: 
l^mp^^zm.^ixx\^hL}l^:miti■hmmf.z 

fix\^hz.bnmt tmsm i ^zmmco 2 ^x-^h-t 
<Dyv^^)VvyX, 

[000 1] 

i/x ( o H p ) tfzM^ixxzmmmm^^ 
mzmi^iihyv^}v\^yx\,zm.. mAmAz-f 

[0002] 

oi/'x^^ (mroHP^ie-t) <7)«igi:i25(37K-t. 

ffif*:5 0c7)Wc3tii7yrii5*iJR^$fi, T^is^yr 

yyytmm^fih, mti^hm^fihm.-k-^mz 
mi'thtz>h\.z%m'7yr^ Knm^znmm^s 2 
^ms-^x\k-n^zmi\^fz'mi:m%L. m-n^z)m\. 
fz^t^h-tx^yTy^\yyX5 3i:itlx . y< 
~)V Y V yxxh hW)myvi{^)Vvyx 5 4 ^mtt 
cc7)7U-^^;n^yX5 4{3j;03i^^{i$'^)tcmm$ 

[00 03] ;c7)7t^{ifria7U-:^^;H^yX5 4<7)iiJi 

(cisffi$n/-cS0j^o H p V- vrn^'^ 5 5 l , 
m^^ix^^^j:\>^mkB!mx'hiwm-^±coo HPi^- 
Ymi&iximi^yX5e(omQizMmi>. w^v 
yxssizx mi^^ixfzm.im^uyx5 6(7) 

lz^mLX^9V-y5 8<7)±izW::^d^m^ti6. zco 
3yTy^uyX5 3'kmmUzm.umim 
ikW\^yX5 6</)mDizm^^-thtzib<Dy >i - 

)UYuyxtlxyu^^)i^i'yX54i}mm^tix^'^ 

[0004] l^^coJ: of<zy ]y^^}V]yyXki-Mi(r>^Gi 



u yxc^mi^m (^ttzMz 'J y ^mzm im^mz 

]^yx^m^mz^sifzhcox\ w-mF t^mR<7)mm 
Bx-m^^iih V yx^%mk^'t^t ti [5l'l:^RT••R^ 
mzmi. ^mmmm'oi'yxm^M^tL 
tzi,<Dt^ixx\\ QmmwmBffi-^x'hi 

o H p i,zm^tLl yi^^-fuuyxmiizmtiim 

g^^5A*n SOmmfi'SrOtcWLt' yf-PliO. 5 

v^. smi^m:mx'iimii>z^'^^j:Pimmfzi}^. ^ 

±i5xr/^m±x-itmizMihi>nm^tctPimmt $ 
n-i> « BrfflffMtiimwr u xa t #i.Ti^WA^"fT;ba 

!>. lift'. Q(47U^^;l^^^H, S{471^^wl^*^ffl, 
Qffii: SffiTm$ilSlg#^*^^ffiS:7 r^: -y hffifcfg 

^r^-ri. . c: i^7 u^>jii'yXito h pc^^feiSSPmKW 

M^T-ff V ^ u yx^swttli^^izmm ^h. -mo 
OHPT14. yr-t-y hmcr)W&i:K^^^fzm^i^ 

^^m.^m'^Lxr^ jvWLiun&^Lxm^Ltzy 

^;^;^^yX^•7r-lr«y hiH?:*J|6]$-ti:T2tJ(fi&ffl-ri> 

[000 5] [l7t;:«!*c7)OHPCffiffl^ii^2&^io 
^<Dyv^^)VVyX(r)m^^-L-tzij(DX\ :£iJtcm i 
7l^^VH^yX54a. 'e<^:&tll2<7)7^:t-;n^yx 
5 4b*i7r-b'yhB$:^|6)$Hi:. ¥ffigi56 1, 6 4S: 

tv^S. 7r^2•y^®6 2, 6 3{4f^t)i^l>JI^m; 

^mm(7)^tm\^<r>x\ m.x'\,t^mm'^m:f 

ht^%m^zT&\^^^mzts:h\i}iWimt^^^^x^^h . e 

2a. 6 3 a(47^^^;PW^!)ffl. 6 2b, 6 3b{47W' 

[ 0 0 0 6 3 H 7 T'^ t/c^ 1 <^ 7 VA^)VV yXtZAIt 
L!t>tm*^-t^TI^ 2 <0 7 U- ;t^;H^ y XtciE U < fJiW-t 
htz>h(r)yv^^)Vm)^e 2 bc7):ftSlEiI$r^14W(c^ 
LZ-COA^UST'^)!.. 7T^i'yhffi6 2^fil)S-ri>7U 
A^)Vmm 6 2 a (4* V ^^Jl , 7 U- 4^y«J® 6 2 b {4 
ffl^T-^SilT*.^!). %mi.(nyyrdp>^^i)^t^\^m 
L, r7yTy-9--^yX^iijiL/ii7tlSl a, ib, 
1 c*^'7P:^Vl/pyXO-^Ma56 lUi'J^U, -^fflT'S 
jJfL.T7r-b>y hffl6 2{3(6]*>0. 7U^vU^^ffl6 2 
atciij^ix{4'±5tillla(410a, lb{410b, 1 
cl4 1 0 c i: LTBfr^<o:^[t){;@i;f $/iTttiSt-tl. « 

[0007] c^t\ y]y^^ivmmb2hi)^}me2 

hlX'^-f\iLm.\<zm^^flht. 1 0a*^/bl ObcOfS 

<7)^\m^<7)-y}mz\^mht^ , 1 0 b <;> 1 0 c c7) 
^mmiy)y^)vmm(> 2 b 1 ^z-^uz^mm 

WsLXl 1 b*^^>l 1 c(7)3t^t=3rO. -gptiSJffLT 
1 2b;!)>^> 1 2cC07tl|fc^|,. L/c^^'oT, 10bA> 

1 0 c<7)PBi<7)^^{iF;r^i7):fr[aiicjti6-r, »,^;b»9>l)a« 
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[00 083 mzmc07 U ^VUW^SdB 62a izmM I 
tzi.%U2si. 2b, 2c{i20a, 20b, 2 0 c i: 

2 h2X'^.tm.^zm^^tix\^h^\t. i.m^ 

2hij^t^2c\iy\y^)Vmme2h2X"kWMLXm: 

±2 1 hiy^(oWt2 1 di:^|)*\ mzyU^^ll^UyX 
mA^lXm^2 2 di}-(^m^2 2 c h^o-CoXt 

[00 09] Z(7)Xoiz. yv^-)Vvyx<r>yv^)\M 
^ffl 6 2 b £7)ii# tmmts:^no,m%mMLx^ 

ts:m'}tm^ts:<^j:h(DX\ ^tX'\>ZhyV^^iVV VX 

m^^m^tfzMz. ^mt^^m^tih±m^i>z-^ 

me2b(r,nm^^ibXob-rh^Ut!!b':>tz, bZi 

x\ %my yr^zm^? -y V <^iQmm-y)^A y<n^ 9 

)V)\uAYyvy'^'^o%^. Mi, fztm. 
tz\zy v^-}Vvyxmb^him'^<r>hh%U^^ti)i^ 

(r)mm.h-fm%m:mM<m'mzm . ^<m% 
[0010] vxf. yV'yi^iv\yyXimm-h^<^^ 

mmm-htzMz%m^zn'rhm^'^y\y^^)vv yx 
(^m(7)nms:^\m9nxtm i o \,zti uztm^zm 

■oxrfo. m9\t2^m^cr)y\yA^)Vvyx<no-h<r)^ 
\<r>yv^^)V\^yX\,zr>\^X . 01 0{iW>2(r)y]y^-jv 

vyx\,z-o\^x^.^fix\^h. mw:m^\>zm->fzn^^: 
I, Kmm'of,zm->tz^B.i%t^t. NaS:^m<^ 

m\W^. vmy\^^^iv\yyXa)m^^tL, itmz^ 
fif^EH 7 0,71/ ^^)V\yyX(r>^m^ 6 1 t¥^T=SrE 

m iti^\t^tix^^h. 

[ 0 0 1 1 ] 09 ^;*^v^•c. m^hmth%w,i'm 

^blX'X^)V(7)m\^ZVt'oXmiS\L. Na • s i nU 
P = Nf-sinr fc ^-g. ^frt'T^i^*^' F^t;|i|« 
L, <X{C7U'^v1^^'SJ®6 2 at-Nf • s i n/3 = Na 
■ s i n5 \,Z^'>X^^LD>,zmth. ^(Ti^mMl 
OCnLX\iS^j:h^m:t£^> 7U^>;l/*S&ffl6 2 a 
*^mil7 1 t^-r^Sr(9F, y\y^^)\MWm6 2h<7)m. 
miO^zn-thn^rpFbt. 7U^>;UW^ffi6 2at 
7 1/ ^-)Vmm 6 2b PbIcO^ ;t 1 1 "T^ltt'. /3 = r - 
OO) t5l 1= (7r/2) +^F-?/' 

F OO) 

[00 12] m2(r)yv^^ti-vyx\,znLX{jmi otc 
a^^Xtmtht. B$:jiof^^{iEj^-C-7^^^yl^W 
^ffl6 3a tjiU, Na - sina = Nf - sinj8 

CTRBTfeni 1 c \^<nnm>mme> 

<m\^^mtz Lx ^-^h'Z^ti^hh, 



6 4±iOF^,iC|iJ^iX{i\ Nf-sinr = Na-s 
inUS ^zm.^XDi<zmth, :lZX\ a=\}P-d 

F (<0) i5lVfr = d?-\- & OO) T-J) 
0, 7P^^yl^*E$?)ffi6 3bi:7^;tvl/^r^ffi6 3arat7) 
^2:;e2^-rn{i', ;c2 = - (7r/2) +d?-xl>F 

(<o) T&^B^-ri.. 

[ 0 0 1 3 ] m 1 (i¥iiia56 1 t 7 T-t -y 6 2f 

mttifz^i<r>yu^^i\^uyX5 4abyr-^z-/hm6 
3 i: ^SSB 6 4bXmttlfzm2<^yi' ^-)V UyX54 

bij^m^^tih 2^-^h^<r>y v^^)vvyx<r>-'^^ 
7rsUzi>(0X\ mmmzthtzifyyT^ 7 hffl|5l± 

"o^^Mt^th. mi<Dy\y^^)\^\^yX5 4a<D^ 

ffigP6 iSriiiib, 7 U';7-;l/W^ffi6 2 at 7L/:^^/Hi 
$&M6 2 b i:C0^;S7 2{Zj® L^^^c7)ftS2:#i.S 

^yrcofp<L^i}'(>mifz±mti ccm^izi. 

mx ^A-^^^^nm^n-:>±m^mi cut, ±ytmx 

nverging Angle) tmftlh. 

[0014] ^fih(nmMty ]yA^m^me 2 ax 
miffLx±ytmii 1 cc, mm^n i cu, m 

mm 1 cLi:^-D-cm207l/^-;H/yX54b(7) 

7 U^iU^mS 6 3a (C:i6j*> 0 . Mt^ , 71/ ^/l-^^ffi 
6 3aT®tff$ilT^ffia56 4(Cjt;^, ffS®t»ftT± 

1 3 c c , ±i5g3fe^ 1 3 c u , rmmi 1 3 c L t 

^oTai»rLT^T<» |5l«{Z, yU^^)U^^m6 2ab 

yu^-jm^me 2 h tco^)^7 2coTWcKff-ti>3c 

^7 2aHB8LT(i, ±*lll aC, ±|JR3feiMll aU, 
1 a L*>m<^^S§^ii oT±7t^ 1 3 a C , 
±117^1 3 aU, rmmi 3 aLt^j:'oXmt 

I. 

[00 1 5] ill l(r)t^^7 2t:Mh±mz. m9. H 

1 o<7)nm<r)^mt:'Mxiiibhii. mmmtmh'h 
$=5: {mimmiz<D) jmm 1 c l*<3<^7 2 srjf^ 

fi)t1-|)7i/^^;t#^ffl6 2hi.zj^r)i)^h-f[zy\^^^)V^ 

^M6 3 atciijjiti)<£'S*^<5'§.A»'^>, yv^-ivmm 
b2h(mmmtri^?\rf\mMi icLj:0'h$v^ 

(*e^<it'«i:'ci'V^) i£-^*^'$>l,. i/i. ^;^7 2a^ 
)il>7m{i3£jS7 2 ^ffMt^ 7 6 2 b 1 

t,i^;o*^^)-f'(C7 l/^^;PW3a®6 2 a tiiJjftl)J^'g*i' 
J>l.*^4>, 7U*;HfcS!)iS6 2b i<?)Mmft?^F{i±|l 

\a\M^±^\^ (J&t^liTtt/h^V^) 
I. . 5ttCjiE^^c J; d 7 1/ ^^;H/ y XoEglcib^ t" y 
^(4r</h$v^(7)-C', I^J)-5fv:7 U^>;l/4Eaffi6 2 b t 
6 2 b 1 0<®^^^{i|SI-i:^^ LT ck < , 

bcOliMftS>±IS3£il 1 a UcO:^JgD 

^n-n) 

[00 16] 3<A7 2a^3i3gL/::3t^l aU. 
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^ft ( 2 ) 

1 c L*iil'-^r< b im2i07U^^;uuyX5 4 hoy^M. 



[00 17] ttz. mi(r>7U^Jll^yX54a.cr)^A 

7 2^m^itz^^mi 1 cc. ±m^mi i cu, t 

mm^l 1 c L<7)i*i. Si7tlS:ftJSO/)N$^TRl3t*ll 

CTKt^^I 1 cm^7 4cfcOTiK'7U^^;l^^S!lffi6 3a{cAlt-ri)C:fc 



7 4 J: 0Tlii:'7W^^;PWS!;®6 3 alcAltfl.^^*^' 



1 aC, IMimi aU. TRS^fei^l aL{i3c,iS7 2a 
7^(^11 aC. llaU. 1 1 aLt^rl>*^01 It' 



^ff(3) 

X54b|^-C'±3mi 2aC, ±117^1 2 aU, 

1 a L*>>i'-^< i: il^2(07 U-^^;HxyX5 4 biOffljii 
7 5 J: 0±{it'7W;r-.yUW^ffi6 3 atCAIt-tS£^*^' 



C±IS5t^l 1 aU{i]IjS7 5 J; 0±{l!|-C'7U^^;l^^ffi6 3 atCAIt^-^^i: 



3 

[00 1 81 ±ie«o#^fr<7)[^^ft ( 1 ) tm ( 2 ) 

ft (4 ) {i7l/^^;^*^H(7)#ft-ri,{5a(cilf l.t.c^ 
X'hh. ^ft ( 1 ) t^ft (2) t;J;o-C7lx^^yui£i^ 

fitzmmmmi 2\.zi.'>xmm-h, -m<r>2^ 

cr>i^^^h^m.(^y ]yA^ivv yxxunm-h^ 1 J: 

i;^'ll2 07l^4vHxyXc7)7T-t«y hffi07l;S7 3iDj; 

lA' 7 5 cop^p^: g , f^t ^ l^±^oa ^f^hyv ^^)V 
vyXm^i^'^mmt^MK 4"WcJfi<^rStc 

[ 0 0 1 9 ] 0 1 2{i 1 \Wz»c^yr-t -y hfflc73^A^ 
$$:#;iTf^llL/ct«7)-C% mi07P^^;H^yXc7)]a 
A7 3S-iil.±RR7mi 1 aUi0jim3^a-5TII2«7 
U-;t^;H^>'XO]IA7 5Sr^iJ$-y:T. sifO. 3mm 
c7)fiSl t=5r-:)/it#t, 0. 7mm<7)fil2i:^-:>fv: 
i: I' 5: ^li V l •> I) o fig 1 Tli^Tt^*^!^ 2 ct) 7 ^^/l- 
V y X07 u4vl^W^ffi(cASt UT v^l> *\ as 2 T(i 
TRK3ti^l 1 c L*«^»cAlt^lgt=^:-5-CV^|,. 
Tt/i L , fiS 1 1' t §S 2 «7 y XSr^@:^[fiItZ 

0. 0 1 5mmtf-/i>-r£>g*>'$)0. 4"D*'^5^'hi^^t' 
ifeSPiO 7 r -b -y h fflicjiffl-r -?> ^ i: tiSilT'^) h . U^c 

2tic-^*>-li:t'7^;t^yH-yX$-<$ffltl>^-& 
(4. 7 r -b -y hffi|sl±«gS:ffi:>] 0 tl-fSj^J^A^* 

(00 2 03 tsfJl^, -^c7)0HP^t'-Cltffl$il-CV^§ 
7lx4^;H^>X(4, {Jt^i:lll 3X^r--tmmX'f^(^ 
ntv^S. ■r^ri?^?. 7i^;t^;n^yX<7)$?1sK7)r^"J;i' 

^8 1 ^S!iLTJ>I.Sg®;^l:§-t2:, yr^-vVWicrym^ 
*W Li^cff^l^^MJ Oa^;^i#S8 2 1 ^W^mWiX-:! 
or:? 'J;l^ec8 1 &^^t'^«8 2 Sr:^- LT^SSrJttt 



^ff(4) 

TT^Uyl'^8 10^®mS<07r-fe<y hffi<O0^2: 
^S?!!^^>¥LBX.&. -mza^-yf (SEP) tnftm 

[0021] iai4 (a) {iOHPfflc7)7^:TVH^yX 

fzwm: T^'))vusi izm- L T < ^mnm uz 

h<DX\ mi 4 (b) cr,^yyimm^zTi^1i\^(7)yU 
^^IVV yX<7^^>'i^t^h<^im.^W. '0 . Wi^^Z 7 r -t -y h 

mm^ {\h<^^MJ)^hm^<7)-s^jn,tx'imm.x\ 
<mi^tx'^mmx'5r<t) mxtxhh. 4"t^*»^>2 

OmmT-«$0. 064mm-Ci^O, lOOmmfiS? 
0. 2 24mmo'0. 1 5 0 mmf1§$ 0 . 2 54 mm 
^O. fe^giOl 8 8mmt-;S§ 0. 251mm^r>t 

[0022]I114 (a) {4±*><^>^SJ8 2 *^>'r 7 'J 

X?Btc737r-fe>y hM<;)Jg«S:^LTV^|). ^S8 2*>}X 
^tcT**o T # X^m(n^<7^\h(mU ( S^iPpt-{4KW 
«0i!Sg|5, ^jiit^rS ) ifiT^ 'J;i'«8 1 co^ffilc^ftt-r 

m-^-yfz\h(mmmmnmzr9 'J)vwls i 

M<7)T«13*^C t % TiK^S<7)llj(7)]IAA . B ^<7)]I 
SrJS^H:^^^ T ^ U 8 1 L t i^^ct'i:^ 
H:ftJBs l*>HM^s 2^zfmi. E.ms 
3 A^'H:ft?g S 4 icfISS tfc i: <^iil. , 
[0023] tZ^X\ EEPJnlT14*feJPlWO«sSc^ 

oftt^Sc7)2P;ftAofcr7'j/pofl{i^<^i.. z 

^SOfflMt'JrfciK-riltf . sl = s2. S3 = S4t^ 
0 . T :? 'J 8 1 coaao^ti yr-t-yhmcoiidcom 
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[0024] 

ibtztiMz. ^mmmm±^ < tch l 

[00 25] 

hmttzm.^m^ti.^yi'y'^-vyxt, 7r 
ti:hmm:m.mmm.<^mmmMzh\^x. miy\y 

n^&i!bfzztmWLtt^ 2^jc•^^-^^w7^;^y^^'y 

[0 0 2 6] ttl, 7l^4;UW^fflt7l^:^/Ni$ftS-C 

^^;n^yX<^5tftt^Sii=5: 1 ¥ffll*l^^ieS§^^tv^l, 2 

Ct^hi 1 c L(r>mn>§mm7 

yvA-)VvyX^m^th±Wcmm(OfM hco 
9t^m 5 0 ' W±t ^tix ^^h<DX\ m^ucoy v^-^)V 

vyxmmKm^^tzmjkm^'^^i. mm<Dx 

imm8h(r)mn>mi 1 2 a 

9i^z^^tzJU V(^9tmm^hts:hK<m^l2a.\i\.z 

[0030] ClcDidlcLT. yV^)V\^yX(^m7t^: 
S *\ 7 u ^^;H/ y X 2: hyu^^ii^^nm 
t yU^^)\4^nmi]^^h-}Xmi^^tlhm;k l 6 1 tzit 
1 8*<7tWt;SE^ 1 f-miHl,z^^tlimi}^$)lZ t 
{imixB^^^, ll3l2{i:r^'J;W«?:Eepi-a$S{3t«<7) 

(ox\ zzx'immmst'^mm^tL^. mmm3^fm 
thfzMzzcommL3tnmco±mti^i^(>tL^. 



[0027] 

3t;J;0iKH«L. ^I^c^mffi<5i)&ll4{cs^t. minm 
icoyv^-ivvyxi tf^2coy\y^^ii^uyX2coiiM. 

m^mmmx'^s u^t 2 i^cto7 i^^^^n^yxti 

ll*UTl.^^i^3&^'3ti!g7>'7'S-|iJ|+L3yTy-»Mx 

[00 28] m2iizc7)miComw)iWimLfzh<r>x\ 
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